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T08D11 — Acid Base Topic SL Exam

Name __ \CEN
1. Four aqueous solutions, |, I, I and IV, are listed below.
2 r \

L 0100moldm Ko SA  =leg(i1): pH |
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What is the correct order of increasing pH of these soiutlons'?
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2. Which methods will distinguish between equimolar solutions of a strong base and a strong acid?

I Add magnesium to each solution and look for the formation of gas bubbles.
. Add agueous sodium hydroxide to each solution and measure the temperature change.
Hi. Use each solution in a circuit with a battery and lamp and see how bright the lamp glows.
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3. Which one of the following species can act as both a Brensted-Lowry acid and base in agueous solution?

A, CH3COOH _ o
o WP~ + M+ —> W POy
B. NO3 " c A
@ H2PO4
o \ i \ 4 Ve 2z~
D. OH W LPQ‘\ —n T REO,
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4, An aqueous solution of which of the following reacts with magnesium metal?

A Ammonia 3 _ j

Hydrogen chloride <= e “THie v ‘e.c 's‘\-fJ‘-"r At a0 r YA-rA \E e J— e Ol A vu-qu\. XS,

Potassium hydroxide
D. Sodium hydrogencarbonate

5. Which is a conjugate acid-base pair in the following reaction?

HNO3 + H2504 == HaNO3 ' +HS04~
A. HNO3 and Hp504 et sems e

HNO3 and HzNO;-]+ 53 81 \ybg BT ety AN ,.,.?-f.);f*

- i 2 -
C.  HNO3andHS04 vt Sawe <o poumndl ‘*
D. H2N03+ and HSO4_ o SOUNL LA f

6. The equation for the reaction between nitric acid and sulfuric acid is shown below.

H2504 + HNO3 @ HaNO3" + HSO4~
Which species are acti this reaction according to the Brpnsted-Lowry theory?

. H2S04andHNO3  # /& A W SO, e Tt - WS, -
4. PRt @ 3
(B) M504 and HaNO3* e
C.  HNOzandHNO3" & /4 T MRy A e iy NOy
D. HaNO3'andHSO4 A /73 R &D
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; A Which of the following is/are formed when a{metal oxide rBacts with a dilute acid?

1. A metal salt € x ‘x
Ik Water ™ P » W A p)
il Hydrogen gas MBO PR ﬁm_‘\:}é OL"_ e
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8. The pH of a solution is 2. If its pH is increased to 6, how many times greater is the [H+] of the original solution?

A. 3

. g Lol s W‘,G o (o.oty=p¥ 2
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9. Which equation represents an acid-base reaction according to the Lewis theory but not according to the Brgnsted-
Lowry theory?

C03*7(aq) + 2H* (aq) > H20(1) + CO5(g)

A.
cu®*(ag) + 4NH3(aq) > CU(NH3)4**(aq)
C.
D.

> BaO(s) + H30(1) > Ba2*(aq) + 20H (aq)

NH3(g) + HCI(g) > NH4Cl(s)

10.  Lime was added to a sample of soil and the pH changed from 4 to 6, What was the corresponding change in the
hydrogen ion concentration?

A.  increased by a factor of 2 *, .5 b
B. increased by a factor of 100 IR A DS
: decreased by a factor of 2 .
@ decreased by a factor of 100 A

. & —
11.  Which substance can be dissolved in water to give a 0.1 mol dm > solution with a@and a high electrical
conductivity? 9

) \
A. HCI > ¢ .
B NaCl raust ot hegy N/

? Whida b be S0 o0

; NH3 ’Q‘.l
a NaOH = =~a w-'\»q &‘)#vo-ﬂt BQ.;&

12.  In which reaction is HpPO4 (aq) acting as a @sted-Lowry bése_?)*—-—-_a, g VC oot v otied
A, HzPO4 (ag) + NH3(aq) > HPO42_(aq} +NHa " (aq) dine hem e o A
B.  HaPO4 (aq) + OH (ag) & HPO4> (aq) + H,0(l)
C. HaPO4 (aq) + CoH5NH)(ag) HP042_(aq) +CoH5NH3 " (aq)
H2PO4 (aq) + CH3COOH(aq) = H3PO4(aq) + CH3COO0 (aq) W, P-J,', T Mt —- 'a:‘e&&
13.  The pH of solution X is 1 and that of Y is 2. Which statement is correct about thmd rogen ion concentrations in
the two solutions?

A {H']in X is half that in ¥, 2 W . = \ —no e o 1O
B. IH+] in Xis twice thatin Y. \> X0 di'nt,
@ [H+] in X is one tenth of that in Y. (3‘*-5»-3 T e = B a0, 0)

[H+} in X is ten times that in Y.
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14.  When the following 1.0 mol dm™3 solutions are listed in increasing order of pH (lowest first), what is the correct

order? . \ {: R
HNO3 <H3 CO3 < NH3 < Ba(OH)3 BuilaW)y Ts (8w, Bl v h e
NH3 < Ba (OH); < Hy CO3 < HNO3 NP, = vaeds pose ( poche ‘u"}\ J;%! -

L. Ba (OH)2 < H CO3 < NH3 < HNO3 W FRONDD P = ok { "Mw*- "J‘"’“ ”,/ 8

D.  HNO3 < Hy CO3 < Ba (OH); < NH3 =woL 2 |

dﬁ"‘\’)f_ --J“*M‘
g?\\bs:& ;3'!"%1 5""“‘"’ ‘C L‘"g' /

15.  Which substance, when dissolved in water, to give a 0.1 mol dm—?’ solution, has the highest pH?

A Hcl
l
(3:, :;(;I B 5 slan 211 oeps, MQ-.L.'& SiE .4

NaOH

16. Limeis added to a lake to neutralize the effects of acid rain. The pH value of the lake water rises from 4 to 7. What

is the change in concentration of H* ions in the lake water?
A. An increase by a factor of 3

B. An increase by a factor of 1000 & < Lo -
; A decrease by a factor of 3 T N AR
b J - 1 k- oD
‘ A decrease by a factor of 1000 ok ° ° 1 O

17.  Which change in [H+] causes the biggest increase in pH?

A.  Achangein [H'(ag)] from 1x1072 to 1x10™2 mol dm ™3 B+ 3 Usn\o~Y 'I: ?*‘iﬁ =0
B.  Achange in [H'(aq)] from 1x107 to 1x10™ mol dm™> T - ) . ﬂt:mi(‘
— -4 -2 -3 pirow A ALO = eva [ 2 &
C: A changein [H (aq)] from 1x10 " to 1x10 “ mol dm »
3

A change in [H"(aq)] from 1x10™ to 1x107® mol dm™

18.  Which methods can distinguish between solutions of a strong monoprotic acid and a weak monoprotic acid of the
same concentration?
I Add magnesium to each solution and measure the rate of the formation of gas bubbles.
. Add aqueous sodium hydroxide to each solution and measure the temperature change.
. Use each solution in a cm:uut with a battery and lamp and see how bright the lamp glows.

A land Il only T SO remad W eaen  AADA
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19.  Which species are a conjugate pair according to the Brgnsted-Lowry theory?
CH3COOH and CH3CHO
NH3 and BF3

- ( re— N B AP W By
HaNO3" and NO3 W, SO0, N ‘

A
B
C.
= A4S
H2504 and HSO4 A

20.  Which is not a strong acid?
A, Nitric acid  wr==meh B NLLBY
B Sulfuric acid == K, 80, e t A
Carbonic acid  —mmmssss o st : Fa L.Ok T J
Hydrochloric acid ey 44 4 5
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21.  Which is a Brensted-Lowry acid-base pair?

A H0 and o

= ! |~
3 | e i 4+
CH3COOH and CH3COO . CHﬁCDDH — 3 r L0
€. NHg' and NHy™ A e
D.  Hy504and S04
: ? i
22 é ich .;r;ecnes canactasa Lewis acid? AA«C“' M L F u_,‘,lt.l g x o‘: cj. g ,}VM \
: : F ot QM \ ol \ ‘ &».J‘»ﬁ(.p :

8 OH™ \ ""11 : Q’ s O~

o H20 : C : P o A

D NH3 £ B ¥ G \

: - e

23.  What is the conjugate base of the HS04 (ag) ion?

A. H2504(aq)

i T “ " o -
@ 5042 (aa) ‘HQDé ety 32 - ;,»%
C.  H0f) A 39/
D.  H30%(aq)

24. The pH of a solution changes from pH = 1 to pH = 3. What happens to the [H+] during this pH change?
A It increases by a factor of 100.

It decreases by a factor of 100. b e . ok
C. It increases by a factor of 1000. TR = : |
D. it decreases by a factor of 1000. >)

25.  Which acids are strong?
1. HCl(aq) My vechalns & awrd \,,. 9 g;‘\-rvuxﬁ MUQA
I, HNO3(aQ) wi~c  eend /

. HySOafaq)  swhibharic ausd
A. land Il only
B. 1and il only

; il and Il only
(b) 1liand il
26.  Solutions of hydrochloric acid (HCi{aq)) and ethanoic acid (CH3COOH(aq)) of the same concentration reacted

completely with 5.0 g of calcium carbonate in separate containers. Which statement is correct?
A, CH3COOH(aq) reacted slower because it has a lower pH than HCl(aq).

B. A smaller volume of CO3(g) was produced with CH3COOH{aq) than with HCl{ag).
L A greater volume of CO2(g) was produced with CH3COOH(aq) than with HCl{aq).
The same volume of CO2(g) was produced with both CH3COOH(aq) and HCI(aq)

\%w P T e P (u—{/( + Al woh )\ o~ d et ,‘,m ot

A LY WL = I‘g o A L g§ o VOMAA “\-,‘_Q ¢ ZTh

27, (a) (i) A solution of hydrochloric acid has a concentration of 0.10 mol dm'3 and a pH value of 1, The
solution is diluted by a factor of 100. Determine the concentration of the acid and the pH value in
the diluted solution.

P R G BT DI PRI OOT PP PIT SO SRR o S PR A P T T P /)
avireer . (TR SN SN T

(2)
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(i) Explain why 0.10 mol dm's ethanoic acid solution and the diluted solution in (a) (i) have similar {H*]

values. C;. i -{\,J $og “‘L‘J‘— a&:.ﬂ cu.»o

e R T TR S R T e T T L T I R T SR TR

ke ssecindl e

PO/ PO

..................................................

...............................................................

;ﬁmwﬁ*sawawm ...... 0.00\ At wtd 3)

(b)  Suggest one method, other than measuring pH, which could be used to distinguish between solutions of a
strong acid and a weak acid of the same concentration.State the expected resu‘ﬁ%

----------------------------------------------------------------------------------------------------------------------------------

Ogy\-\w\ { - fres fve a.aLLc,'\r-c.J Lo-'-cj.zb-c:&w‘
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..................................................................................................................................

SRR : gy B IpH
wh/tas agpav pH YR (2)
Op+ v . - Tw?wiwu c)«w-x. , Newedizadion v s (Total 7 marks)
Corl AN O,
28.  Vinegar has a pH of approximately 3 and some detergents have a pH of approximately 8. State and explain which

of these has the higher concentration of H* and by what factor.

1 O,;-c (Total 1 mark)

\}N‘@‘ LWO - C-u..:ﬂv\. e

x (O0POO

29.  The equilibrium reached when ethanoic acid is added to water can be represented by the following equation:
CH3COOH(]) + H0(l) == CH3C00 (aq)+H30"(aq)

Define the terms Brgnsted-Lowry acid and Lewis base, and identify two examples of each of these species in the
equation.
\ @/,__ Af_oQ - @rohm cf\xb-'\w \ (Total 4 marks)
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AB Chemistry
30.  The pH values of solutions of three organic acids of the same concentration were measured.
acid X pH=5
acid Y pH=2
acid Z pH=3
(i) Identify which solution is the least acidic.
.-,l (1)
AL-\ﬁ X "P‘A € o laat asnreon
{ii)  Deduce how the [H+] values compare in solutions of acids Y and Z. o
Coriaiden.. Tfdadion M‘f)sw.ou{,f.b--M - gb .C,,w of (2)
i3 ¢ 1072 ©,00) E 10°% = O, 01 =HpH 2
(i) Arrange the solutions of the three acids in decreasing order of electrical conductivity, starting with the
greatest conductivity, giving a reason for your choice. @)
\/ S 2 D.X (Total 5 marks)

MNosd 1ong = 3—@.:0—95"’ c..ov\u'-;'-»«JhU*\ o 1ovms M \/éno‘;‘*- *-‘-1‘-"{“‘-3

31.  Define the terms strong acid and weak acid. Using hydrochloric and ethanoic acid as examples, write equations to
show the dissociation of each acid in aqueous solution.
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